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(71) 1, Fabio Perini, an Italian citizen 
of Palazzo Giusti, S. Marco, Lucca, Italy, do 
hereby declare the invention, for which I 
pray that a patent may be granted to me, 
and the method by which it is to be per- 
formed, to be particularly described in and 
by the following statement: — 

The present invention is directed to a 
device for continuous winding of strips or 
webs of paper, such as toilet paper or the 
like inttf rolls. The device is also designed 
to allow the use of tubular cores of card- 
board or the like, without the presence of a 
reinforcement mandrel. Additional advant- 
ages and requirements will result from the 
following specification. 

According to the invention, there is pro- 
vided a device for continuous winding of a 
paper web into rolls, such as toilet paper or 
the like, including a first cylinder adapted 
to be driven at a peripheral speed equal to 
the feed speed of the web to be wound; a 
second cylinder spaced from the first cylin- 
der by an amount corresponding to the dia- 
meter of the winding cores onto which the 
webs are to be wound, said second cylinder 
being adapted to be driven at a peripheral 
speed equal to that of the first cylinder dur- 
ing winding of the webs into rolls, and at a 
lower speed during the core replacement 
stage; means to insert a core between said 
two cylinders, a roller adapted to rotate in 
contact with the roll being wound so as to 
retain the same in contact with the first and 
second cylinders, and means for driving the 
said roller during the separation stage of 
the completed roll at a peripheral speed 
different from the feed speed to cause the 
completed roll to roll on one of the cylin- 
ders and separate from the other. 

Said roller may be carried by oscillating 
arms in such a manner as to be moved with 
the progressive increase of the diameter of 
the roll being formed, and may fall back 
into an initial stopping position after the 
separation of the completed roll. 

According to one form of the invention, 
said roller is driven with a peripheral speed 
equal to that of the material feed during the 
winding stage is slowed down or braked 



shortly during the separation stage of a 
completed roll and of introduction of a 
new core. 

According to a further embodiment the 
movable roller or pressing unit is accele- 55 
rated during the separation stage and blow- 
ing means are provided at least between one 
of the cylinders and said roller. 

The invention will be further described 
with reference to the accompanying draw- 60 
ings, which show embodiments of the inven- 
tion, which are given by way of example 
only and not by way of limitation. 

In the drawings : 

.Fig. 1 illustrates an overall diagrammatic 65 
view of a first form of the machine; 

Fig. 2, 3, 4, 5, 6 and 7 illustrate in detail 
the main operative members of the machine 
alone and under the conditions correspond- 
ing to the several stages of replacement of a 70 
wound of roll by a core ready to continue 
the winding of the material fed thereto; 

Figs. 8 and 9 illustrate respectively a de- 
tail in a view taken along the line VIII — 
VIII of Fig. 1 and in an enlarged section 75 
taken along the line IX — IX of Fig. 8; 

Fig. 10 illustrates an overall view of a 
modified form of machine in a vertical 
section taken along a plane perpendicular 
to the axis of the cylinders and cores; 80 

Figs. 11 and 12 illustrate details of Fig. 
10 in two different stages of the winding of 
a reel onto a tubular core and of replace- 
ment of a tubular core. 

According to Figs. 1 to 9 of the accom- 85 
panying drawing, 1 denotes a cylinder which 
is designed to feed the material to a roll or * 
reel being wound. The material arrives 
according to the arrow /l of Fig. 1 and its 
course is denoted by the line M. Said ma- 90 
terial passes between a pair of feed rolls 3 
which are in particular embossing cylinders, 
and is forwarded over rollers 5, 7 and 9, the 
latter being a tensioning roller. At least the 
roller 9 may be rotationally driven at the 95 
feed speed set by the peripheral speeds of 
the rolls 3 and of the cylinder 1. The cylin- 
der 1 has a plurality of deep annular 
grooves 1A (also see Fig. 8) into which 
Toothed belts 11 and respective supporting 100 
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arms 1? extend, said arms 13 being carried 
by a structure 15 (also see Fig. 9). Said belts 
11 form a conveyor. 

A main drive shaft 17 drives b\ belts or 
5 chains shown dotted in Fig. 1 the embossing 
feed rolls 3, the rollers 7 and 9 the c\linder 
1 and through the latter the toothed belts 
11. All these components are driven to ob- 
tain a peripheral speed corresponding to the 
10 speed of the fed material, except that the 
speed of the belts 1 1 is lower. The belts 1 1 
project slightly from the surface of the cylin- 
der 1, as indicated in Fig. 9. 

Reference numeral 19 indicates a drive 
15 from the shaft 17 to a speed reducer unit 
21, including a suitable clutch arrangement 
so as to drive a drive belt 23 selectively at 
two speeds differing somewhat from each 
other, for instance by about 3% or 4%. The 
20 drive belt 23, is in driving engagement with 
a second cylinder 25 to drive the same in 
its higher speed mode at a running speed 
corresponding to the peripheral speed of 
the cylinder 1 and to feed speed of the 
25 paper web material, which at the lower 
speed of the belt 23, the cylinder 25 assumes 
a lower peripheral speed, for instance, 
approximately 3 — 4% lower than the peri- 
pheral speed of the cylinder 1. Such fine 
30 adjustment of the peripheral speed of the 
cylinder 25 (with respect to that of the 
cylinder 1) serves to adjust the tightness of 
the winding of the reels. 

27 denotes a drive from the drive shaft 17 
35 to a braking unit 29, which may alterna- 
tively drive "a second flexible drive 31 or 
may determine a short stopping period or^at 
least a deceleration period of said drive 31. 
33 denotes an arm movable and stressed 
40 through a cylinder-piston system 35. said 
arm 33 being" movable about a shaft 37 and 
said arm carrying at the movable end a 
roller 39 having its axis parallel to those of 
the cylinders 25 and 1. The drive 31 drives 
45 a transmission shaft coaxial with the shaft 
37 of the arm 33; this transmission shaft, 
throuah a drive 41, drives the roller 39 in 
rotation. The drives 27, 31, and 41 are such 
that the roller 39 is driven with a peripheral 
50 speed corresponding to that of the cylinders 
1 and 25 unless the brake 29 is applied. 

43 denotes a reservoir chute for the tubu- 
lar cores to be fed to the winding machine 
and, in particular, to be fed between the 
55 two cylinders 1 and 25, the cores being in 
general of cardboard or the like and an in- 
ternal reinforcement mandrel is not re- 
quired. Said cores are denoted by B and 
they are retained as a column in the reser- 
60 voir chute 43 by means of a device which 
allows the delivery thereof one at a time as 
it is possible to see particularly by compar- 
ing Figs. 5 and 6. In particular, said device 
includes a cylinder-piston control system 45 
65 which acts on two pairs of retaining teeth 



47 and 49 to insert and withdraw them from 
the reservoir chute in a predetermined 
sequence. The retaining teeth 47, under the 
normal winding conditions, retain the 
column of cores "B bv holding the lowermost 70 
core BO while the teeth 49 are retracted as 
in Fig -.. 3, 4 and 5. When the core BO is to 
be fed. control 45 actuates the retaining 
teeth 49 into the position projecting in the 
reservoir chute 43, so as to retain the core 75 
Bo (Figs. 5 and 6). The retaining teeth 47 
are then withdrawn to release the core BO 
(Fig. 6) towards the portion Bl of Fig. 4. 

The reservoir chute 43 is formed with 
lower lateral retaining saddles 43A having SO 
forward extensions 43B substantially tan- 
gential to but stopping short of the cylinder 
]. Parallel with extensions 43 B, there are 
also guides 51 for a carriage 53 adapted to 
thrust cores from the position Bl into en- 85 
gagement into the cylinders 1 and 25. The 
core fall:, down the reservoir chute 43 and 
the position Bl, where it is retained by the 
saddles 43A and extensions 43B. The car- 
riaee 53 (see especially Figs. 2 to 7) has a 90 
thrust surface 53A making an acute angle 
with the extensions 43B. The carriage 53 
has a reciprocal motion in the guides 51, 
being actuated by a crank 55 linked to an 
eccentric of a disc 57, which itself is driven 95 
bv the shaft 17 during the insertion cycle. 

'As an additional functional member of 
the machine, a guide surface 59 is provided 
arranged above "the active upper run of the 
belts 1l and spaced therefrom by an amount 100 
of slightly less than the unstressed diameter 
of the fully wound reel which is to be 
moved away. Such surface 59 may be fixed 
in position and 'or elasticallv urged towards 
the belts 11. 105 

The machine also includes other per se 
known members which do not form part of 
the present invention. Among these, there 
are blade cylinders 61 and 63 designed to 
effect a perforation across the entire width 110 
of the advancing web at a fixed horizontal 
spacing. 

The w operation of the machine is the fol- 
lowing. 

The cores B are selectively delivered from 115 
the reservoir chute 43 by action of the re- 
taining members 47 and 19. and the carri- 
age 53 is advanced from the position of 
Figs. 2 to 4 into the position of Fig. 5, 
wherein it shifts the core from the position 120 
indicaied bv Bl to the position B7 between 
the cvlinder 1 and the cylinder 25 with a 
slight" forcing. The carriage thrust surface 
53A active wall is inclined with respect to 
the plane containing the axes of the cylin- 125 
ders 1 and 25 and "faces towards the cylin- 
der 1, so that it tends to press the core B7 
towards the cylinder 1. From the instant 
when the core" B (Figs. 3 and 4) has been 
brought by the carriage 53 into the position 130 



3 



1,435,525 



B6 shown in Fig. 5 ? subsequent movements 
are all effected by the cylinders 1 and 25 
and by the roller 39. Under the conditions 
of Fig. 5 the cylinder 25 rotates with a peri- 
5 pheral speed slightly lower than the peri- 
pheral speed of the cylinder 1, and thus the 
core B tends to roll on the cylinder 25, 
going from the position B6 of Fig. 5 into 
the position B a of Fig. 6. In this p:*;iiV.n 
10 B. : , the core winds the material the winding 
being initiated pneumatically as will be des- 
cribed hereafter. When the forming reel is 
separated in a manner to be described here- 
after, the core in the position B 3 begins the 
15 winding, moving into the position B 4 shown 
in Fig. 3, wherein the material wound on it 
contacts the cylinders 1 and 25 and the 
roller 39. The Voller 39 is lowered onto the 
reel along a circular path T 37 centred on the 
20 axis of the shaft 37, that is on the axis of 
the arm 33 carrying the roller 39. Under 
- — these conditions (Figs. 3 and 4) the mem- 
bers 1, 25 and 39 rotate with substantially 
equal peripheral speeds until the increasing 
25 diameter reel is fully formed, this determin- 
ing a gradual movement of the reel from the 
position B 3 of Fig. 6 to the position B, of 
Fig. 3 and to the^position B, of Fig. 4 and 
ofFig. 5, with a corresponding movement 
30 of the roller 39. At this point, the winding 
of the material on the reel being completed, 
the changes of relative speed of the mem- 
bers 25 and 39 take place and in this way 
the replacement of the core and the mov- 
35 ing away of the formed reel or stick take 
place. In particular, under the conditions of 
Fig. 5, there occurs a small but significant 
reduction of peripheral speed (3 — 4%) of 
the cylinder 25 with respect to the cylinder 
40 1, to obtain the advance of the new core 
from the position B7 into the position B,; 
simultaneously under the conditions of Fig. 
5 a short stopping or at least a slowdown 
occurs owing to the braking of the roller 39, 
45 which determines a rolling round the roller 
39 of the reel formed on the core around the 
roller 39, and thus the reel moves onto the 
conveyor represented by the belts 1 1 , the 
reel being then spaced from the cylinder 25; 
50 the reel "thus reaches the position denoted 
by B r , in Figs. 6 and 7 to then reach subse- 
quent positions such as that B, (Fig. 3) with 
a rolling along the guide surfaces 59 by 
action of the belts llTUnder the conditions 
55 shown in Figs. 6 and 7, the reel in the posi- 
tion B 0 has reduced its own peripheral speed 
of rotation owing to the lower speed of the 
belts 11 with which it is in contact. While 
the core in the position B :! assumes the ad- 
60 vancing or feed speed of the material, and 
thus the tangential speed corresponding to 
that of the ^cylinder 1. At this point, i.e. 
under the conditions of Fig. 6, an assembly 
of air nozzles 70 come into play. The 
65 nozzles are arranged for instance within the 



grooves 1A of the cylinder 1 with an orien- 
Tation towards the cylinder 25 and thus to- 
wards the inter-space between the core posi- 
tion B. t and the reel in position B,. as shown 
in the array of Fig. 6. Air blown through 70 
the nozzles 70 forms ioop M 2 in the material 
(Fig. 6) between the core position B ;i and 
the" completed reel in the position B,.. owing 
to the reduced peripheral speed of this latter 
(in this s-nge) with respect to the speed of 75 
the fed material, the loop M 2 is eventually 
caught between the core in the position B, 
and" the cylinder 25, which leads to the tear- 
ing of the paper web materia! at some point 
between the contact zone between the core 80 
in position B 3 and the cylinder 25 and the 
reel in position B 0 . In practice, the tearing 
may take place at the position of perfora- 
tions in the web. The material thus begins 
the winding on the core at position B 3 , and 85 
proceeds continuously through the stages of 
the partial reel at position B 4 , the position 
B-, to the separation of the complete reel at 
position B G whence it proceeds to the posi- 
tion B„ in Fig. 3. The roller 39 is lowered 90 
onto each successive reel being formed at 
the position B.,. The material is continu- 
ously fed while the winding goes through 
these various stages. 

Figures 10 and 12 show an apparatus 95 
largely similar to that of Figs. 1 to 9 but 
having a different layout. The material to be 
wound follows a path M x in a direction in- 
dicated by an arrow round a cylinder 71 
rotating in the direction of the arrow / 10 100 
with its peripheral speed equal to the feed 
speed of the material. A cylinder 73 located 
below and spaced from the cylinder 71 is 
adapted to be driven in the direction of 
arrow /,., either at the peripheral speed of 105 
cylinder 71 or at a speed slightly reduced 
with respect to that speed. The drive for this 
is disclosed in some detail with reference to 
cylinder 25 of Figs. 1 and 9. 

A reservoir chute for cores B is shown 110 
at 79 and is associated with retaining mem- 
bers 81 and 83 and a feed carriage 85 with 
a thrust surface 85A operating in similar 
manner to the corresponding parts described 
with reference to Figs. 1 to 9 to feed the 1 1 5 
cores B seriatim from the chute 79 to a posi- 
tion between the cylinders 71 and 73 and 
indicated at B10 in" Fig. 11. 

In order to allow the positioning of the 
core at the position B,„ (in alignment with 120 
the axes of the cylinders 71 and 73) the 
cylinder 73 is run' for a short period at a 
lower speed whereby the core rolls in the 
direction of the arrow f u , around the cylin- 
der 73, driven by the cylinder 71. 125 

A roller or pressing unit 97 rolatable in 
the direction of an f^has a two speed drive 
similar to the drive to the roller 39 of Figs. 
1 to 9. The lower of the two peripheral 
speeds of the roller 97 corresponding to the 130 
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peripheral speed of the roller 31 at the feed 
speed of the material being fed. The hieher 
peripheral speed is 3% to 4*. above fh is 

Between the roller 97 and the cvJinder 71 
there is located a set of nozzles loV 
arranged on a line parallel with the axes of 
he cylinder 7] and the roller 97, to blow 

n°n?/ dS ,nl - Cylinder 71 A second set of 
nozzles 105 is arranged adjacent the cylin- 

r t 73 K 5° as to f direct a blowing towards 
the tubular core located in the position B 1( 
and towards the cylinder 71. Owing to the 

and the trend of the material which arrives 
from above on the path M„ the sets of 
nozzles 103 and 105 may be replaced by 
slit-like continuous nozzles so as to act on 
the material substantially uniformly in the 
transverse direction. " 

The operation of the winding device now 
described is the following: during the wind 

JS5nS f ma '? ia ' on core in the posi- 
tion^ < see Fig. 12) the reel being formed 
is in contact with the cylinder 71, the cylin- 
der 73 and the roller 97, and the roller or 
pressing unit 97 tends to rise gradually as 
WhJn \l g , f0 [ nied incre ^ses its diameter. 
When the reel has reached a desired dia- 
meter or wnen a desired length of the ma- 
terial has been wound, the reel then being 
in the position indicated by B u in Fie 10 
the replacement of the reel takes place 'For 
his purpose the cylinder 73 reverts to its 
lower speed while the thrust carriage 85 car- 
ries a new tubular core towards the position 
tf 10 . Simultaneously, the roller 97 is tem- 
porarily accelerated to the higher speed to 
bring about an advance of Hie completed 
reel from the position B 14 of Fig. 10 to the 
of Fig. 11 and subsequent mo* 
tion in the direction of the arrow f20 by 
rolling of said reel B JC first on the cylinder 
;3 a nd subsequently on supporting surface 
107 which i starts up substantially Tangential 
to the cylinder 73. The temporary reduc- 
tion of speed of the cylinder 73 for the in- 
sertion of the new tubular core assists uV 
separation of the complete reel B IG in the 
direction of the arrow /20, owing to the in- 
creased difference of peripheral speed be- 
tween the accelerated roller 97 and the 
slowed down cylinder 73. The separation of 
the completed reel B 1G leads to tearing of 
the material strip between the contact zone 
of the cylinder 71 with the newly inserted 
reel at position B J0 , and the contact zone 
between the roller 97 and the reel B IC l£X 
separated Within this length there is norm- 
ally a single transverse perforation line. The 
blowing of the nozzle 103 facilitates this 
breakdown and this blowing also aids the 

Tn f^u the /. U ^lar core in the position B,„ 
and the cylinder 73, as indicated in Fig 1 



Subsequently, when said end M~, windin" 
up on the core has passed the contact line 
between the cylinder 73 and the reel, the 
blast of the nozzle 105 acts on said end (in- 
dicated now with a dotted line and with the 70 
reference M 2 ) in order to facilitate the inser- 
tion of said end M 2 between the core and 
the materal adhering to the roller 71 There- 
°/ c V h ?. tW0 blasts of the nozzles 103 and 
105 facilitate the breakdown and the wind- 75 
ing of the end of the material on the newly 
inserted core. 

Jf the acceleration of the roller 97 and 
the simultaneous slowing down of the cylin- 
der 73 do not cause the tearing and thus 80 
the separation of the material web from the 
reel now formed, then gradually the thrust 
of tne blast generated bv the nozzle 103 de- 
termines the forming of a loop of material 
wiiich is inserted between the core and the 85 
cylinder 73; the seizing of the loop by the 
cylinder 73, which entrains it in the direc- 
tion of the arrow f J4 , leads to tearing of the 
material strip. 

After the removal of the completed reel, 90 
the roller 97 is lowered again and is 
arranged to contact the newly inserted tubu- 
lar core onto which the material has been 
wound and which moves from the position 
B, to tne position B 12 to continue with the 95 
winding of the material. 

The arrangement of Figs. 10 and 12 sim- 
plifies the provision of the nozzles 103 and 
105 (with a continuous slit or not) and the 
passage of the material through the device 100 
is simpler than in the embodiment of Figs 
1 to 9. Also, the cylinders 71 and 7S are 
both provided with a uniform cylindrical 
surface, without anv annular grooves this 
oeing advantageous for the uniformity and 105 
regularity of the forming of the reels. " 

WHAT I CLAIM IS: — 



1. A device for continuous winding of a 110 
paper web into rolls, such as toilet paper or 
the like, including a first cylinder adapted 
to be driven at a peripheral speed equal to 
the feed speed of the web to be wound- a 
second cylinder spaced from the first cylin- 115 
der by an amount corresponding to the 'dia- 
meter of the winding cores onto which the 
webs can be wound, said SQc an( j cylinder 
being adapted to be driven at a peripheral 
speed equal to that of the first cylinder dur- 120 
ing winding of the webs into rolls, and at a 
lower speed during the core replacement 
stage; means to insert a core between said 
two cylinders, a roller adapted to rotate in 
contact with the roll being wound so as to 125 
retain the same in contact with the first and 
second cylinder and means for driving the 
said roller during the separation stage of the 
completed roll at a peripheral speed differ- 
ent from the feed speed to cause the com- 130 



3,435,525 



5 



pleted roil to roll on one of the cylinders 
and separate from the other. 

2. A device as claimed in Claim 1, char- 
acterized in thai said roller is slowed down 

5 or stopped during the separation stage. 

3. A device as claimed in claims and 
2, characterized in that the first cylinder is 
provided with annular grooves accommo- 
dating belt conveyors forlhe completed roll: 

10 said conveyors being arranged to pick up 
the completed roll from the first cylinder 
after it has been separated from the second 
cylinder by the slowing of the roller. 

4. A device as claimed in claim ?, in 
15 which a guide surface is arranged parallel 

to and spaced from said conveyors, which 
operate at a speed reduced with respect to 
feed speed. 

5. A device as claimed in Claims 3 or 
20 4, characterized in that, in combination with 

the conveyors, pneumatic nozzles are pro- 
vided to act on a loop formed between the 
completed roll and the new core inserted 
between the first and second cylinders to 
25 initiate winding of the loop on said new 
core and also the tearing of the material. 

6. A device as claimed in Claim 5, in 
which the nozzles are accommodated in the 
groove of the first cylinder. 

30 7. A device as claimed in any of Claims 
1 to 6, characterized in that the means to 
insert a core include a thrust means having 
a thrust surface inclined so as to stress the 
core towards the first cylinder. 

35 8. A device as claimed in Claim 1, char- 
acterized in that the roller is accelerated 



during the separation stage, and that blow- 
ing means are provided af least between one 
of the cylinders and the roller. 

9. A device as claimed in Claim 3 ? char- 40 
acterized in that the first cylinder overlies 

the second cylinder and is spaced therefrom 
by an amount corresponding to the diameter 
of a tubular core. 

10. A device as claimed in Claim 8, 45 
characterized in that an assembly of nozzles 

is provided between the first cylinder and 
the movable roller to blow downwards and 
urge an end of the web between the tubular 
core just inserted and the second cylinder 50 
to begin the winding. 

11. A device as claimed in Claim 10, 
characterized in that a further assembly of 
nozzles is provided to act between the 'first 
cylinder and the newly inserted tubular 55 
core, to aid the initial winding thereon. 

12. A device as claimed in any of 
Claims 8 to II, characterized in that a roll- 
ing surface is provided adjacent the zone 

of the second cylinder and the movable 60 
roller. 

13. A device for continuous winding of 
a paper web into rolls substantially as above 
described and as illustrated in the accom- 
panying drawings. 65 
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